to specifically target 10 peptide-coding regions of the 2019-nCov (SARS-CoV-2) virus RNA genome, without affecting the human transcriptome ( Fig. 1d ). Due to its desirable safety profile, adeno-associated virus (AAV) can serve as a vehicle to deliver the Cas13d effector to patients infected with 2019-nCov (SARS-CoV-2). The small size of the Cas13d effector makes it suitable for an 'allin-one' AAV delivery with a guide-RNA array (Fig. 1e ). Up to three guide RNAs targeting different peptide-encoding regions of 2019-nCov (SARS-CoV-2) RNA genome can be packaged into one AAV vector ( Fig. 1e ), making the system more efficient for virus clearance and resistance prevention. The expression of Cas13d can be driven by tissue-specific promoters to achieve precise treatment of infected organs. Additionally, AAV has serotypes highly specific to the lung, the main organ infected by 2019-nCov (SARS-CoV-2), and thus can be exploited for targeted delivery of the CRISPR system. A similar strategy is applicable to other types of RNA viruses.
Taken together, we propose that CRISPR/Cas13d system is potentially a straightforward, flexible, and rapid novel approach for the treatment and prevention of RNA virus infection. Future studies determining the safety and efficacy of this system in eliminating 2019-nCov (SARS-CoV-2) and other viruses in animal models are needed before its therapeutic application to patients. If proven to be effective, this therapeutic approach will provide patients worldwide with more options to fight against lifethreatening viruses that have the potential to evolve and develop resistance rapidly. RNA genome without affecting the human genome. All possbile guide RNAs (gRNAs) containing 22 nt spacer sequences were generated for peptide-encoding regions of 2019-nCov (SARS-CoV-2) RNA genome then mapped to human genome with Bowtie. Guide RNAs with no alignment to human genome allowing up to 2 mismatches were considered to be specific to the 2019-nCov (SARS-CoV-2) RNA genome without human genome recognition. e Schematic for AAV design carrying Cas13d effector and a three-gRNA array for treatment of patients with 2019-nCov (SARS-CoV-2) infection. ITR inverted terminal repeats.
